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COMPLETE SPECIFICATION 
Lubricating Oil Compositions 



We, KiAiCLOozE Yennootschap i>b 
Bataafsche Peteolkuji Maatschappij, 
of 30, Carel van Bylandtlaan, Tlie Hague, 
The Netherlands, a Netherlands Com- 
pany, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

This invention relates to lubricating 
oil compositions containing additives 
suitable for modifying the properties of 
the lubricating oil. 

It is known that the addition of various 
types of compound to lubricating oils 
improves various properties thereof, such 
as their oiliness characteristics, oxidation 
stability and their detergent action in 
engines, particularly as manifested in the. 
maintenance of a clean engine during 
operation. "Various compounds which have, 
been used for such purposes include the 
metal derivatives or organic compounds 
such as fatty acids, naphthenic acids, 
alcohols, phenols and ketones. Hie use of 
all such additive compounds has resulted 
in varying degrees of success in obtaining 
and maintaining maximum operating 
efficiency. 

It is an object of the present invention 
to provide an improved class of additives 
for lubricating oils, especially for those 
lubricating oils which are to be used as 
rrankcase lubricants for internal com- 
bustion engines, which additives exhibit 
the desirable properties of promoting 
oxidation stability and general engine 
cleanliness, reducing ring sticking and 
piston varnish formation, and improving 
the film strength of the lubricating oil. 

Accordingly the present invention pro- 
vides a lubricating oil composition com- 
prising a lubricating oil and a minor 
i£5 proportion of an oil-soluble polyvalent 
metal basic salt of a sulphonic acid hav- 
ing the general formula 

(R 3 C)*.Ar(OH) m .S0 3 H' 
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wherem Ar is an aromatic hydrocarbon 
radical which may be partially hydro- 
genated and/or alkylated, provided no 
tertiary carbon atom i s present in the 
alkvl radical, the R's are the same or 
different alkyl radicals which do not con- 
tain a tertiary carbon atom, n is 1, 2 3 
or 4 and Trt is 0,1, 2 or 3, the sum of' m 
and 7i not exceeding the number of valen- 
cies of the radical Ar which are available 
for bearing substituent groups. 

The aforesaid oil-soluble sulphonates 60 
are generally used in an amount of 0.05 to 
10% an amount of 0.2 to 1.51% being pre- 
ferred. These percentages are by weight 
based upon the whole composition. 

The oil-soluble sulphonates suitable for C& 
nse in the compositions of the present 
invention may, be derived from various 
polyvalent metals. Particularly suitable 
sulphonates are those derived from the 
alkaline earth metals, e.g., calcium, mag- 
nesium, strontium and barium. How- 
ever, they may be derived from other 
metals, such as aluminium, iron, tin, 
zinc, cadmium, indium, cobalt and nickel. 

The oil soluble sulphonates of the 
present invention may be prepared from 
various aromatic compounds including 
benzene and its various alkyl derivatives, 
such as the xylenes (ortho-, meta- 
and para-xylene) ethyl benzene, s%rene, 80 
durene, hemimellitene and cumene, the 
various polynuclear aromatic hydro- 
carbons, such as naphthalene and anthra- 
cene and their alkyl derivatives, and 
phenols^ which may be monocyclic or 85 
polycyclic and mononydric or polyhydric 
and which may be alkyl and /or aryl sub- 
stituted, such as 0-cresol, xylenol, alpha- 
and beta-naphthol and the mono-, di- and 
tri-hydroxy benzenes, e.g., phenol and 90 
catechol. Under some circumstances a 
crude commercial product containing 
substantial quantities of phenol, for 
example, ^ the crude phenol fraction 
obtained in the by-product distillation of 65 
coal, may be used. Similarly, partially 
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hydrogenated aromatic compounds as 
well as their alkyl derivatives may be 
Tised, e.g., tetralin: Also a solvent extract 
such as a sulphur dioxide extract, of a 
5 petroleum fraction of the kerosine hoiling 
range, which contains a suitahle amount 
of aromatic hydrocarbons, may he used. 

From these aromatic compounds the oil 
soluble sulphonates suitable for use in the 
10 compositions of the present invention can 
be prepared by alkylating the aromatic 
compound to introduce into it one or more 
alkyl groups R 3 C, sulpbonating this 
alkylation product, and converting the 
15 sulphonic acid thus obtained into one of 
its polyvalent metal basic salts. 

The alkylation is preferably carried out 
with isobutylene or a polymer thereof or 
with a mixture of the same. The alkyla- 

20 tion product may contain pnncipaUy 
tert. -butyl groups, as well as alkyl 
groups derived from isobutylene dimers, 
trimers tetramers or higher polymers, or 
mixtures of the same, as the alkyl groups 

26 attached to the aromatic nucleus, since, 
dependent upon the alkylation conditions, 
considerable polymerisation and depoly- 
merisation of the alkylating agent may 
occur. 

30 The following description of the prep- 
aration of basic calcium tert.-butyl naph- 
thalene sulphonate is an example of the 
preparation of oil-soluble sulphonates 
suitable for use in the compositions of the 

35 present invention. 

Naphthalene is alkylated with iso r 
butylene or di-isobutylene in the presence 
of A1C1 3 or H*S0 4 or any of the other 
well Imown 'alkylation catalysts. The reac- 

40 tants are used in such proportions than on 
an average between 3 and 4 tertiary butyl 
groups are introduced into the naphtha- 
lene molecule. After washing the reaction 
mixtxire to remove the catalyst there- 

46 from, the alkylation product, the desired 
tert.-butylnaphthalene, is recovered as an 
appropriate distillate fraction. 

Sulphonation of this butylated naph- 
thalene is carried out in the following 

50 manner, the parts referred to being parts 
by weight except where otherwise stated, 
the relation of parts by weight to parts by 
volume being that of the gilogram to the 
litre. Into suitable reaction vessel fitted 

55 with a stirrer, a dropping funnel and a 
condenser which is cooled with solid CO a , 
is placed 4441 parts of "the butylated 
naphthalene, 300 parts of carbon tetra- 
chloride and 1500 parts by volume of 

60 liquid sulphur dioxide. The material is 
slowly stirred and over a period of 15 



minutes there is added a solution of 120 
parts of sulphur trioxide ("Sulfan B. M 
a stabilised, sulphur trioxide sold by 
General Chemical Co.) in 500 parts by C5 
volume of liquid sulphur dioxide. After 
refluxing at '-80° C. for two hours, the 
reaction mixture is allowed to warm up 
to room temperature, whereby part of the 
sulphur dioxide evaporates from the mix- 70 
ture. After standing overnight the resi- 
due is treated with 500 parts by volume 
of water and slowly heated to boiling. 
This removes the remaining sulphur 
dioxide and the carbon tetrachloride. To 75 
this material is now added o0° Be aqueous 
NaOH until it is neutral. After evaporat- 
ing to dryness the residue is treated with 
benzene to dissolve the organic material 
present in the residue. The inorganic B0 
salts present in the residue are substan- 
tially insoluble in benzene and are re- 
moved by filtration of the solution. The 
filtrate is concentrated and the residue 
dried at 100° C. at 3 — 5 mm. pressure. 85 
There remains 524 parts of the sodium 
sulphonate product, an analysis of which 
indicates that it contains 81.0% of the 
sodium sulphonate and 11.0% of hydro- 
carbon with small amounts of inorganic 90 
salts and other impurities. The resulting 
sodium salt of the butylated naphthalene 
sulphonic acid is then treated with cal- 
cium chloride and calcium hydroxide to 
produce the corresponding basic calcium 95 
salt. 

In a similar manner, employing iso- 
butylene or polymers thereof as alkylating 
agent, various other alkylation products 
can be prepared, for example di-octyl 100 
phenol, tetrabutyl naphthalene, di-dode- 
cylphenol, di-dodecyl naphthalene, di- 
dodecyl benzene and various other deriva- 
tives of phenols, benzene, naphthalene or 
tetralin substituted with butyl groups. In 105 
these products the butyl groups can be 
considered to be derived from isobutylene 
(so they are tert.-butyl groups) and in the 
same way the octyl and dodecyl groups 
can be considered to be derived from the 110 
dimer and trimer of isobutylene respec- 
tively. These alleviation products can be 
sulphonated to produce sulphonic acids 
therefrom and these sulphonic acids can 
be converted into their polyvalent metal 115 
basic salts, such as the basic calcium 
salts. 

The basicity (in .%) of the basic cal- 
cium sulphonates is generally less than 
50%, and is usually between about 40% 120 
and about 20%.* The basicity is defined 
as 



Per cent r basicity = equivalents of basicity/ 100 gins. 
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The basicity of the sulfonates arises 
from the unreacted calcium hydroxide 
contained therein and /or from the forma- 
tion of monohydroxy calcium sulphon- 
9 a tea. 

The lubricating oils which can be used 
in the compositions of this invention may 
be mineral lubricating oils obtained by 
m dlst ^ 11 1 a t 1011 fxom paraffinic, naphthenic, 
10 asphaltic or mixed base crudes. If desired, 
various blended oils may be employed as 
well as residuals, particularly those from 
which the asphaltic constituents have 
been removed. The oils may be refined 
16 bv the conventional methods using acid, 
alkali, clay or other agents, such as alum- 
inium chloride, or they may be extracted 
oils produced, for example, by solvent 
extraction with selective solvents such as 
20 phenol, cresols, sulphur dioxide, furfural, 
dichloro-ethyl ether, nitrobenzene, croton- 
aldehyde and sulpholane. Hydrogenated 
oils or white oils may be employed as well 
as synthetic oils prepared, for example, 
25 by the polymerisation of olefins or by the 
reaction of oxides of carbon with hydro- 
gen or by the hydrogenation of coal or 
its products. In certain instances cracked 
coal tar fractions and coal tar or shale 
30 oil distillates may also be used. Also for 
special applications various organic esters 
or animal, vegetable or fish oils or their 
hydrogenated, polymerised or voltolised 
products may be employed, either alone 
36 or in admixture with mineral oils. 

Tor the best results the base stock 
chosen should normally be that oil which, 
without the additives of the present in- 
vention, gives the optimum performance 
40 in the service contemplated. However, 
since one advantage of the additives of 
the present invention is that their use 
also makes feasible the employment of 
less satisfactory mineral oils or other oils, 
46 no strict rule can be laid down for the 
choice of the base stock. Certain essen- 
tials must of course be observed. The oil 
must possess the viscosity and volatility 
characteristics known to be required for 
60 the service contemplated. The oil must 
be a satisfactory solvent for the additive, 
although in some cases auxiliary solvent 
agents may be used. The lubricating oils^ 
however they may have been produced, 
68 may vary considerably in viscosity and 
other properties depending upon the par- 
ticular use for which they are desired, but 
they usually have a viscosity of from 
about 40 to 150 seconds Saybolt at 210° F. 
60 For the lubrication of certain low and 
medium speed Diesel engines the general 
practice has often been to use a lubricat- 
ing oil base stock prepared from naph- 
thenic or aromatic crudes and having a 
65 viscosity at 210° P., of 45 to 90 seconds 



Saybolt and a viscosity index of 0 to 50 
However', in certain types of Diesei 
engines, particularly in high speed Diesel 
engmes, and in aviation and other gaso- 
line engines, oils of higher viscosity iidex 70 
are often preferred, for example, oils 
having viscosity indices of from 75 to 
100, or even higher. 

rt #"te de L tc> dem <>asfrate the superiority 
of luhncaW oil compositions containing 75 
Sfn^ 8 + 0luble ^.Wlent metal basif 
sulphonates according to the present in- 
vention over various other lubricating oil 
compositions the oxidation stability of 
these compositions was determined in the 80 
™J kn?7* thrust Bearing Corrosion 
and Oxidation Test at 120° C. with a 
copper-lead bearing catalyst. A descrip- 
tion of the test apparatus employed is 
given in the National Petroleum News, 85 
September 17, 1941, pp. 294—296. 
. r? various compositions tested all con- 
sisted of the same lubricating oil and a 
calcium sulphonate in an amount of 0.5% 
by weight determined as sulphate ash. 80 
l!or purposes of comparison the lubricat- 
ing oil was also tested without any addi- 
tive. The lubricating oil was obtained 
from a mixture of Poso and Cbalinga 
Laliiornia naphthenic crudes by vacuum 95 
distillation, extraction with furfural, 
mild chemical treatment with sulphuric 
acid and filtering through clay. The 
nmshed oil had the following properties: 
Gravity, "API - - - 25.3 100 
Colour, A.S.T.M. - - 1~£ 
Pour Point, °F. - - - _20 
Plash, C.O.C., °F. - - 4-30 
Fire, °F. - - - 460 

Viscosity, S.TT.S. at 1Q5 

100 °F. 630 
Viscosity index - - - 50 
Because the oxidation times were very 
different for the various compositions 
tested, a valid comparison of the corrosion 110 
could not be made. However, a compari- 
son of the quantities of oxygen absorbed 
was possible and the test results aTe 
shown in Table A. 

The compositions tested were the fol- 116 
lowing : 

1. Base oil 

2. Base oil and basic calcium dinonyl 
naphthalene sulphonate 

3. Base oil and basic calcium di-dodecyl 120 
naphthalene sulphonate 

4. Base oil and basic calcium di-dodecyl 
phenol sulphonate 

5. Base oil and basic calcium dodecyl 
benzene sulphonate \2b 

0. Base oil and basic calcium sulphonate, 
derived from tetralin, substituted with 

an alkyl group having 18 carbon atoms 
7. Base oil and basic calcium petroleum 

sulphonate 130 



4 



S. Base oil and basic calcium teira-ferh 

butyl naphthalene sulphonate 
9. Base oil and basic calcium dioctyl' 
phenol sulphonate. 

5 In compositions 3, 4 and 5 the dodecyl 
groups of the sulphonate were derived 
from a propylene tetramer and in com- 
position 2 the nonyl groups of the sul- 
phonate were derived from a propylene 

10 trimer. In composition 9 the octyl groups 
of the sulphonate were -derived from an 
isobutylene dimer. Compositions 8 and 0 
thus contain additives in accordance with 
the present invention. In these additives 

15 the aromatic radical is substituted with 
alkyl groups which do not contain a ter- 
tiary carbon atom and have the general 
formula E 3 C, i.e. they are attached to the 
aromatic radical through a quaternary 

20 carbon atom. The additives of composi- 
tions 2 y 3, 4, 5 and 6 on the other hand 
contained aromatic radicals substituted 
with alkyl radicals which do not conform 
to these requirements. The test results 

25 obtained from the base lubricating oil and 
the base oil plus , a commercial grade of 
basic calcium petroleum sulphonate are 
set forth for purposes of comparison. 
It follows from Table A that compositions 

30 2 3, 4, 5 and 6 are considerably more 
susceptible to oxidation than compositions 
8 and 9. The reason for this difference 
in stability is considered to be a function 
of the hydrogen atoms attached to tertiary 

35 carbon atoms present in the alkyl groups 
attached to the aromatic radicals. Tor 
example, a propylene tetramer group 

CH^-C-Ctt^C-CH^C-CH.-C- 
CH 3 CH 3 CH 5 CH 3 



has four such hydrogen atoms which are 
vulnerable to attack by oxygen whereas 40 
the tertiary butyl group 



has none. 

Similarly the diisobutylene (isobutylene 
dimer) group such as 

CH 3 CH 3 

I I 
CH,-C-CH 2 -C— 



has none. 

The above is borne out by the greatly 
improved performance of a lubricating oil 
composition containing basic calcium di- 50 
octyl phenol sulphonate (in which the 
octyl groups are derived from an iso- 
butylene dimer) as compared with a simi- 
lar oil composition containing basic cal- 
cium di-dodecyl phenol sulphonate (in 65 
which the dodecyl radicals are derived 
from a propylene tetramer;. Further- 
more, a similar improvement is exhibited 
by a lubricating oil composition contain- * 
ing basic calcium tetra-tert.-butylnaph- 60 
thalene sulphonate as compared with 
lubricating oil compositions containing 
basic calcium di-dodecyl naphthalene sul- 
phonate (in which the dodecyl radicals 
are derived from a propylene tetramer) 65 
or basic calcium di-nonyl naphthalene 
sulphonate (in which the nonyl radicals 
are derived from a propylene trimer). 
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As sho^jd by the data in Table A, par- 
ticularly outstanding oxidation stability 
is shown by those oil compositions which 
contain sulphonates according to the in- 
5 vention, specifically the basic calcium 
dioctylphenol sulphonate and the basic 
calcium tetra-tert.-butylnaphthalene sul- 
phonate. 

Furthermore, in order to demonstrate 

10 the usefulness of lubricating oil composi- 
tions containing sulphonates according 
to the invention, a number of CRC lt~5 
engine tests were performed employing 
two different basic calcium sulphonates 

15 (viz., commercial basic calcium petro- 
leum sulphonate and basic calcium tetra- 
tert. - butylnaphthalene sulphonate; as 
additives to the oil used as the craukcase 
lubricant. The base oil employed was the 

20 lubricating oil described above. The 
amount of the sulphonates present in the 
compositions was 0.-3%, determined as 
sulphate ash based on the whole com- 
position. Eor purposes of comparison the 

25 lubricant without any sulphonates being 
present was also tested. The fuel em- 
ployed in these engine tests was a fuel of 
a low sulphur content. The test involved 
the operation of a special four-cylinder 

30 diesel test engine (Caterpillar 4 cylinder 
diesel test engine, 4£" bore x oh stroke;. 
After a 6-hour break-in run, this engine 
was run for the test period at fixed speed 
and load, with the test oil as a lubricant. 

35 The test conditions were : 

Engine speed : 1400 ± 14 r.p.m. 
Engine load : 37 b.h.p. 
Jacket outlet coolant temperature: 
200 ± 2°F. 
40 Oil temperature to bearings : 313 ± 

Intake air temperature : 140 ± 

After the test period the pistons were 
examined for the amount of lacquer 

45 formed thereon. The results of these 
tests are given in the accompanying draw- 
ing, in which the amount of lacquer 
formed on the piston is plotted against 
the time, in hours, during which the com- 

50 positions were tested. The amount of 
lacquer ou the piston is expressed by a 
number, the highest number (10) being 
allotted to a clean piston. 
As shown by the accompanying draw- 

55 iug, the lubricating oil composition con- 
taining basic calcium tetra-tert.-butyl- 
naphthalene sulphonate maintained a 
clean engine for a period of operation of 
about 110 hours and thus showed a con- 

60 siderable improvement oyer the composi- 
tion containing commercial basic calcium 
petroleum sulphonate.' 
In addition to the additives oi the 



present invention, the lubricating oil 
compositions may contain minor amounts 65 
of other additives such as dyes, pour 
point depressors, sludge dispersers, foam 
suppressing agents, antioxidants, thick- 
eners, viscosity index improvers and oili- 
ness agents. Suitable members of these » u 
classes of compounds include heat- 
thickened fatty oils, sulphurised fatty 
oils such as sulphurised sperm oil, organic 
metallic compounds, soaps, resins, such 
as polymerised lauryl methacrylate, rub- 75 
ber, olefin polymers such as polyisobutyl- 
ene, voltolised fats such as voltolised 
sperm oil, voltolised mineral oils, voltol- 
ised waxes, colloidal solids, such as 
graphite or zinc oxide, and sulphurised 80 
wax olefins. Additional examples of suit- 
able additives comprise dibenzyl disul- 
phide, phenyl alpha naphthylamine, di- 
amyl trisulphide, tricresyl phosphate, 
2,(i-ditert.-butyl-4-methyl phenol, and 85 
the reaction product of phenol with di- 
isobutylene treated witli sulphur chloride. 

A class of additives of particular im- 
portance is constituted by the additives 
which serve to enhance the detergent and 90 
sludge dispersive qualities and aid the 
solubility of the metal sulphonate addi- 
tives of the present invention and at the 
same time impart some oiliness properties 
to the lubricating oil compositions. These »o 
additives will hereinafter be referred to 
as solubilising agents. Many types of com- 
pounds may be used for this purpose, and 
thev include esters, ketones, alcohols, 
thioalcohols, amines, aldehydes and halo- 1UU 
genated or nitrated compounds. 

Solubilising agents which are particu- 
larly desirable are the higher alcohols 
having eight or more carbon atoms and 
preferably 12 to 20 carbon atoms. The 105 
alcohols may be saturated straight or 
hranched-chain aliphatic alcohols, such 
as octvl alcohol (C8H 1T OH>, lauryl alcohol 
(C,-Ho 5 OH), cetyl alcohol (C K .H, 3 0H), 
stearyl alcohol, fC ls H 37 OH'> and hepta-110 
decyl alcohol (C ir H 3 ,OH), the correspond- 
ing olefinic alcohols, such as oleyl alcohol, 
alicvclic alcohols, such as naphthenic 
alcohols, and alcohols containing aro- 
matic groups, for instance, phenyl-octyl 115 
alcohol and octadeeylbenzyl alcohol or 
mixtures of these various alcohols. They 
may be pure or substantially pure syn- 
thetic alcohols, such as alcohols prepared 
by tlie oxidation of petroleum hydro- 120 
carbons, e.g., paraffin wax or petrolatum. 
However, certain mixed naturally occur- 
ing alcohols such as those found in wool 
fat (which is known to contain a substan- 
tial percentage of alcohols having about 125 
16 to 18 carbon atoms* and in sperm oil 
alcohol) may be used. Although it i* 
preferable to isolate the alcohols from 
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those natural materials, for some pur- 
poses the wool fat, sperm oil or other 
natural products rich in alcohols may be 
used per se. Other suitable solubilising 
5 agents include stearyl nitrile and stearyl- 
ainine. 

What we claim is: — 
1. A lubricating oil composition com- 
prising a lubricating oil and a minor pro- 

10 portion of an oil-soluble polyvalent 
metal basic salt of asulphonic acid having 
the general formula 

(RaOJa.ArCOH^.SOgH 
wherein Ar is an aromatic hydrocarbon 

id radical which may be partially hydro- 
genated and /or alkylated provided no ter- 
tiary carbon atom is present in the aUcyl 
radical, the l&'a are the same or different 
alkyl radicals, which do not contain a 

20 tertiary carbon atom, n is 1, 2, 3 or 4, and 
m is 0, 1, 2 or 3. the sum of m and n not 
exceeding the number of valencies of the 
radical Ar which are available for bear- 
ing substituent groups . 

25 2. A lubricating oil comxiosition as 
claimed in claim 1, in which the oil- 
soluble polyvalent metal basic salt of the 
sulphonic acid is an alkaline earth metal 
salt m m . 

30 3 . A lubricating composition as claimed 
in claim 2, in which the alkaline eartb 
metal is calcium. 

4. A lubricating oil composition as 
claimed in any one of the preceding 

35 claims, in which the R 3 0 groups aTe 
derived from isobutylene or a polymer 
thereof. 

5. A lubricating oil composition # as 
claimed in any one of the preceding 

4Q claims, in which the aromatic hydro- 
carbon radical Ar is polycyclic. 

<3. A lubricating oil composition as 
claimed in claim 5, in which the aro- 
matic hydrocarbon radical Ar is a naph- 

45 thalene radical. 

7. A lubricating oil composition as 
claimed in claim 6, in which the oil- 
soluble polyvalent metal basic salt of the 
sulphonic acid is basic calcium tetra-tert.- 

50 butylnaphthalene sulphonate. 

8. A lubricating oil composition as 
claimed in any one of claims 1 to 4, in 
which the aromatic hydrocarbon radical 
Ar is monocyclic. 

56 9. A lubricating oil composition as 



claimed in claim 8, in which the oil- 
soluble polyvalent metal basic salt of the 
sulphonic acid is basic calcium dioctyl 
phenol sulphonate in which the octyl 
groups are derived from diisobutylene. 60 

10. A lubricating oil composition as 
claimed in any one of claims 1 to 4, in 
which the aromatic hydrocarbon radical 
Ar is derived from aromatic hydro- 
carbons obtained by solvent extraction of 65 
a petroleum fraction of the kerosine boil- 
ing range. 

11. A lubricating oil composition as 
claimed in any one of the preceding 
claims, in which the oil-soluble poly- 70 
valent metal basic salt of the sulphonic 
acid is present in an amount of 0.05 to 
10% by weight, based upon the whole 
composition. 

12. A lubricating oil composition as 75 
claimed in any one of the preceding 
claims, in which the oil-soluble poly- 
valent metal basic salt of the sulphonic 
acid is present in an amount of 0.2 to 
1.5% by weight, based upon the whole 80 
composition. 

13. A lubricating oil composition as 
claimed in any one of the preceding 
claims, containing additionally a minor 
amount of a solubilising agent. 86 

14. A lubricating oil composition as 
claimed in claim 13, in which the solubil- 
ising agent is an alcohol having 8 or more 
carbon atoms. 

15. A lubricating oil composition t as 00 
claimed in any one of the preceding 
claims, containing additionally a minor 
amount of a dye, pour point depressor, 
sludge disperser, foam suppressing agent, 
anti-oxidant, thickener, viscosity index 95 
improver and /or oiliness agent. 

16. A lubricating oil composition as. 
claimed in any one of the preceding 
claims, in which the lubricating oil is a 
mineral lubricating oil. 100 

17. Lubricating oil compositions con- 
taining oil-soluble polyvalent metal basic 
salts of a sulphonic acid of the general 
formula set out in claim 1 substantially 

as hereinbefore described. J 05 

H. I. DOWNES, 
Agent for the Applicants, 
St. Helen's Court, Great St. Helen's, 
London, E.C.3. 
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